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b1n  # k = (n,m) 
 l = (n+ 1,m)
b2m  # k = (n,m) 
 l = (n,m+ 1)
c11n(n− 1) + c12nm+ d1n  # k = (n,m) 
 l = (n− 1,m)
c21mn+ c22m(m− 1) + d2m  # k = (n,m) 
 l = (n,m− 1)
−rnm  # k = (n,m) 
 l = (n,m)
0 & 7
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  C	3 
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 rnm  
rnm = n(b1 + c11(n− 1) + c12m+ d1) +m(b2 + c21n+ c22(m− 1) + d2). )*
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P(T <∞) = 1,
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T := TΩ1 ∧ TΩ2 ,
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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 b, c, d7 
 n,m "   
 3  # ι = λ, α, δ, σ7
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 
 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gιn+m = p (1 − p) gιn+m,





gεn+m = p (1 − p) (1 − 2p) gεn+m,
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 #& 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  
   (b, c, d) 
	 
   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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
 
 
 (Xt, Yt; t ≥ 0)   	
	 
)*    p ≥ 1 E(Xp0 + Y p0 ) < +∞  supt≥0 E(Xpt + Y pt ) < +∞
)*   (X̂n, Ŷn;n ∈ N)   
 ! 
 
  (Xt, Yt; t ≥
0)  T̂       Ω1 ∪ Ω2  (X̂, Ŷ )"    
a 
 
En,m(T̂ ) < a(n+m)  En,m(T̂ 2) < a(n+m)2. ),*




  b1 ∨ b2 ≤ b̄ c11 ∧ c22 ≥ c  max(d1, d2, c12, c21) ≥ d"





 	  		  
  b1 ∨ b2 ≤ b̄ c11 ∧ c22 ≥ c 
max(d1, d2, c12, c21) ≥ d   b̄, c, d > 0"
  
 ' 
 (X,Y )    
  (Z,Z ′)7 & Z 






 3 &  
 
     (b, c, 0) &
b := b1 ∨ b2 
 c := c11 ∧ c227   	B  &  supt≥0 E(Zpt ) < +∞
H 	 :



































 k > k07 & k0 := [2b/c] + 17 c(k − 1) ≥ 2b 6#7 # k > k07
b((1 + 1/k)p − 1) + c(k − 1)((1 − 1/k)p − 1) ≤ −b[3 − 2(1 − 1/k)p − (1 + 1/k)p]
&    @	 
  −bp/k 6
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
 H Π = (πij)i,j∈N2 
 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  




b1n/rnm  # i = (n,m) 
 j = (n+ 1,m)
b2m/rnm  # i = (n,m) 
 j = (n,m+ 1)
n(c11(n− 1) + c12m+ d1)
rnm
 # i = (n,m) 
 j = (n− 1,m)
m(c21n+ c22(m− 1) + d2)
rnm
 # i = (n,m) 
 j = (n,m− 1)
0 & 7
)2*





 d1 + d2 + c12 + c21 = 07   #& #  #  n(n − 1) +m(m − 1) ≥ (n +
m)2/2−(n+m) # 
 n,m ≥ 0 
 π(2,0),(1,0), π(1,1),(0,1), π(1,1),(1,0), π(0,2),(0,1) ≥ d/(2b+d)
& d := max(d1, d2, c12, c21)∧ c7   3 (X̂n + Ŷn;n ∈ N)    
  
+(  
 (Ẑn;n ∈ N)  
 N∗ &   







b/[b+ c(i/2 − 1)]  # i ≥ 3 
 j = i+ 1
c(i/2 − 1)/[b + c(i/2 − 1)]  # i ≥ 3 
 j = i− 1
2b/(2b + d)  # i = 2 
 j = 3
d/(2b + d)  # i = 2 




  Pk   & 6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7 T̂    
  Ŝ := inf{n ≥ 0, Ẑn = 1} 
  
	B  3  Ek(Ŝ) ≤ ak 
 Ek(Ŝ2) ≤ ak2 #  a > 0
H (Ũn;n ≥ 0)    !  
 &( 






 3   2/3 6 & # Ũ 
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 Ũ0 = k   
 
P̃k H τ   :   
   #   Ũ   
 k ≥ 07 
 
 3	 /3  
)    =>* 
Ẽk(τ) = 3k 
 Ẽk(τ2) = 3k(3k + 8).
&7  k0   
	   c(k0/2− 1) > 2b 6
   
 /	 
 #
Ẑ  k0 + 1      
  
 /	 
 #  
 &( Ũ 
k0 + 1 ?
  
 





2) < +∞ )
 Ek0(Ŝ) < +∞* ?





 k ≥ k07
Ek(Ŝ) ≤ Ek0(Ŝ) + Ẽk−k0(τ) = Ek0(Ŝ) + 3(k − k0).


Ek(Ŝ2) ≤ 2Ek0(Ŝ2) + 2Ẽk−k0(τ2) = 2Ek0(Ŝ2) + 3(k − k0)(3(k − k0) + 8),
&  
  3# # ),*
     
 
  7  
 T̂    
	 # C	3 #  3
(X,Y )  	 
     
 [0, T ]7 XT ≤ X0 + T̂ 






T ) ≤ 2En,m((n +m+ T̂ )p) &    :
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3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 /  Ω2 G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 un,m  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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⎧⎨
⎩
(Δu)n,m = 0  (n,m) ∈ Ω1 ∪ Ω2
un,m = 0  (n,m) ∈ Ω1
un,m = 1  (n,m) ∈ Ω2,
)*
 Δ   
 #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c21n+ c22(m− 1) + d2
)]
wn,m
− b1nwn+1,m − b2mwn,m+1 − n
(
c11(n− 1) + c12m+ d1
)
wn−1,m
−m(c21n+ c22(m− 1) + d2)wn,m−1. )*
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 H , &
 
  & p ≥ 1  
   Γ  N2 
  TΓ < +∞ Pn,m"" 
 n,m ≥ 0"    
 f : Γ → R 
  |f(n,m)|/(n + m + 1) 
  Γ  {
(Δh)n,m = 0  (n,m) ∈ Γ
h(n,m) = f(n,m)  (n,m) ∈ Γ )-*
    	 h 
  |h(n,m)|/(n +m+ 1)  "




H h  	  #	
 
 
 :/ n,m ≥ 0 6
 (h(Xt∧TΓ , Yt∧TΓ); t ≥ 0)    Pn,m!
 ! 
 # t ≤ TΓ ' 
7  I3  
  )*7 supt≥0 En,m(Xt + Yt)) < +∞7






   TΓ7 & 
0 = En,m(h(XTΓ , YTΓ)1TΓ<+∞) = En,m(h(X0, Y0)) = h(n,m),
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 & 
3   3
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  	 un,m   
  bi, cij , di #i, j = 1, 2% 







!   b̄, c, d > 0 #)% 	 	     
	 
{b1 ∨ b2 ≤ b̄, c11 ∧ c22 ≥ c, max(d1, d2, c12, c21) ≥ d}"
   un,m  C2  {c11c22 = 0, c12 + c21 + d1 + d2 = 0}   

     
  (n + m)2 	    
     "
  ' 
 vn,m ≡ 0 
 Ω1 ∪ Ω27 & &  & 	 n,m ≥ 1

K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 /3 
 )2* # 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
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 
 3   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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!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n(1 − πij)/rnm  # i = (n,m) 
 j = (n+ 1,m)
−nπij/rnm  # i = (n,m) 
 j = (n,m+ 1), (n− 1,m)  (n,m− 1)
0 & 7
)*






n(n− 1)(1 − πij)/rnm  # i = (n,m) 
 j = (n− 1,m)
−n(n− 1)πij/rnm  # i = (n,m) 











nm(1 − πij)/rnm  # i = (n,m) 
 j = (n− 1,m)
−nmπij/rnm  # i = (n,m) 
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     	 # c21 %  
@	
7 # 
 i, j 
 
 3
β ∈ {bh, chl, dh : h, l = 1, 2}7 ∣∣∣∣∂πij∂β
∣∣∣∣ ≤ max(n2,m2)rnm .
/ 
   r11 ≥ c12 + c21 + d1 + d2 
 rnm ≥ c11n(n − 1) + c22m(m − 1)7 
 rnm ≥ c11n(n − 1) 
 rnm ≥ c22m(m − 1) L 
 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 @	 
7 
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 / 
 #  K 	  # 




  # 3 	  c11 ∧ c22 ≥ c 
 max(d1, d2, c12, c21) ≥ d7∣∣∣∣∂πij∂β
∣∣∣∣ ≤ K ≤ 2(c ∧ d)−1.
 &  	  
 
 πi1,...,ik #  3	 πi1i2πi2i3 . . . πik−1ik 
 S(n,m)→Γ # 
 # 3  
( 
 (n,m)   	 Γ # N2 & 	   
 Ω1∪Ω2 # Γ7    
#  k!	3 (i1, i2, . . . , ik) #  k ≥ 1 	  i1 = (n,m)7 i2, . . . , ik−1 ∈ N2\(Ω1∪Ω2)
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= 4KEn,m(T̂ − 1),
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(n+m+ l)Pn,m(T̂ > l)
≤ 16aK2En,m
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  
 s := (λ, δ, α, ε, σ)′ 
  







	    		 #   #
$

!"  % *  
   		 	
 
'
 s = (λ, δ, α, ε, σ)′ 
 	 u  	      s = 0 #	
 	%
u = p+ v′.s + o(s), )*

  #% 	
  v = (vλ, vδ , vα, vε, vσ)′ 
   
vιn,m = p (1 − p) gιn+m ι = ε,
vεn,m = p (1 − p) (1 − 2p) gεn+m
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 g+  		  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 # ι = λ
nm
n+m
 # ι = δ
nm
(n+m)(n +m− 1)  # ι = α, σ
nm (n−m)
(n+m)(n +m− 1)  # ι = ε,
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b+ c(n+m− 1) + d
]
wn,m − bnwn+1,m − bmwn,m+1
− n
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c(n+m− 1) + d
]
wn,m−1 n,m ≥ 0. )2*
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uιn+m  # ι = λ, δ, α, σ
nm (n−m)
n+m
uιn+m  # ι = ε,
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/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nuιn  # ι = λ, δ, α, σ, n ≥ 2















(Luα)n = (Luσ)n =
1
n(n− 1) n ≥ 2,
(L′uε)n =
1
n(n− 1) n ≥ 3,
)-*
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 L )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  3 L2 )3 L3* # 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b+ c(n− 1) + d
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wn−1 n ≥ 2




b+ c(n− 1) + d
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 k ≥ −27  e(k)  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 # k = 2, 37  δ(k) 
  F    k
δ(k)n =
{
1  # n = k
0 & .
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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Le(−1) = −2be(0) + be(1) + be(−1) + (c+ d)δ(2). )*
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H (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 k ≥ 1 













L′e(−2) = −2(b+ d)e(−1) + be(1) + (b+ c+ d)e(−2) + (c+ d
2
)δ(3). )*






Luλ = e(0) − e(1) 
 Luδ = e(0),
Luα = Luσ = e(−1) − e(0),
L′uε = e(−1) − e(0),
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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q(k)n := Pn(    Tk7  k   
  
  	  k   
 3 ).
"
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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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 

































 LD(2) = δ(2)  L′D(3) = δ(3)"
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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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 Pn7 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 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3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 1, 2, . . . , n K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  	 #  3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   
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Pn+m(  T27 3 i 
 3 j  
 3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 )
= nmPn+m(  T27 3  











Pn(  T27 3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Pn(  T27 3  








(m+ n)(m+ n− 1) q
(2)
m+n.
?   :
  
 w   
  ) 
  
  Δ0w = 0* 
  3
!
 # Ω1 ∪ Ω2 ∪ {(1, 1)} 6
   
  3 	 	 
7 &  vn = q(2)n /(n − 1)7 &
  (Lv)n = 0 # 
 n ≥ 3 6 3#   3  ( 
  (Lv)2 = κ = 0
%  D(3)7 
wn,m := En,m(XT3YT3(XT3−YT3)) = 2Pn,m((XT3 , YT3) = (2, 1))−2Pn,m((XT3 , YT3) = (1, 2)).
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Pn+m(  T37 3 i  
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Pn+m(  T37 3 i7 j 
 k  
 3
   )
= nmPn+m(  T37 3   
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3
  




Pn+m(  T37 3 7  
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# & 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wn,m = nm(n−m)Pn+m(  T37 3 7  















Pn(  T37 3 7  






(m+ n)(m+ n− 1)(m+ n− 2) q
(3)
m+n.
6    w   
  
  3
 # Ω1 ∪ Ω2 ∪ {(1, 1), (1, 2), (2, 1)} 6

&  vn = q
(3)
n /(n−1)(n−2)7 &   (L′v)n = 0 # 
 n ≥ 4 6 3#   3
 ( 
  (L′v)3 = κ′ = 0 
 
 %% &  k ≥ 2 (q(k)n )n   ( 	 q(k)∞  n→ ∞"
   =,>7 &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 #  3    Pn7
n ≥ 17   P∞ 
 q(k)∞  33 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  Nt 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3 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 ? 	7
	
 P∞7 Zt → ∞  t → 0+ %  N 7  






 #  7  
   !   N0+ ≤ ∞  t = 0 / &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 & 
∃k0 ≥ 2, q(k0)∞ = 0 ⇒ P∞(N0+ ≤ k0) = 1. )2*
6  &  
  3# #  H "
7 N0+ ≤ k0 
 7 	
 P∞7  
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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 k07 &  
   #  Z0+ = +∞ L
	  	 
   3 
k0!	3
&7 & 3 )2* %	    k0 ≥ 2 	  q(k0)∞ = 0 ' 







k 7 &   q
(k)
∞ = 0 #  k ≥ k0 K  Tj    :   
  
# j  Z  n ≥ j ≥ k ≥ k07
q(k)n > Pn(NTj = k,NTk = k)
> Pn(NTj = k)C(j, k),
& C(j, k)    3    
  
 
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 	  Tj )
 #  3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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 j − k 









 k7 & 
 P∞(NTj = k) = 0 #  j ≥ k ≥ k0 %  
@	
7
P∞(NTj ≤ k0) = 1.
	 	
 P∞7 limj→∞ Tj = 0 7   P∞(N0+ ≤ k0) = 1 
6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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 )	*	 
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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 uι )ι = ε* 
 (nuεn)n 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 )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 L2 	  Luλ = e(0) − e(1)
K # H 2,  D(2) ∈ L2    @	






κ(n − 1) n ≥ 2,
& q(2)n    3     : 	  
 3   
  )*  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Le(−1) = −2be(0) + be(1) + be(−1) + (c+ d)δ(2),

  )*
Le(1) = de(−1) + (−2c+ d)e(1) + 2(c − d)e(0),
& 
 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   #& 
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b− d+ d(c+ d)q(2)∞ /κ
2bc
% '	   " α 
 σ(
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





 L2 	  Luα = Luσ = e(−1)−e(0)
/  
   &  #  λ! 
    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7 &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 uα  uσ  
uα = uσ =
2c− d
2bc
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n = limn→∞ g
σ
n =
b+ 2c− d− (2c − d)(c+ d)q(2)∞ /κ
2bc
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 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	 
7 &7 	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  3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 
  
 3   33	 
 &   
 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 

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  3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& 
7 & 	  d = 0




 L2 	  Luδ = e(0)
' θ := b/c
 
 %,   Φ   
  L2  
	  Φ2 = 1 
c(n+ 2)Φn+1 + [b− c(n + 1)] Φn − bn− 2
n− 1Φn−1 = 0. )*
  
 (nΦn)n 






 3c− bS = cΦ∞"
  %-  

    
 φ  L2 
φn := Φn/cΦ∞ n ≥ 2.
  φ1 := 1/2c  
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 #gδn = nu
δ












ln(n)  n→ ∞.
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 3# # H 2-     #  & #& 
   L   & 
 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3#	  
  3# # I3  
 2A
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 %	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) * cΦ∞ = 3c− bS
)  * LW = cΦ∞e(1)
.
  6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 (nΦn)n 






  6 3 ) *7 
βn := (n+ 1)Φn 
 γn := (n− 1)Φn n ≥ 2, ),*
 
lim




βn+1 − βn = − θ
n− 1(γn − γn−1) n ≥ 2, ),*
&  γ1 = 0 %  
@	




















(βn+1 − βn) = −θ−1(Φ∞ − β2)
= (3 − Φ∞)/θ.
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e(1) − bk − 1
k

































k − 1Φk−1 + [b− (k + 1)c]Φk + c(k + 2)Φk+1
)
e(k)
−b l − 2
l − 1Φl−1e
(l) − b l − 1
l
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) *  # (nΦn)n 
   :
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 Φ∞7 
 Φ∞ = 0
)  * (βn)n  
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 n
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 (Φn)n7 (βn)n

 (γn)n7 &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 θ/(n+1) < 17 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  7 n ≥ θ
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/ 7 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Wn+m (n,m) ∈ N × N \ (0, 0).
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	 W   	
7 w   	 
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 Φ∞ = 0 6
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 L  7 LW = 07 

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  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 Δ0w = 0 6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  #    n0 ≥ θ 	  βn0βn0−1 ≥ 07 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 &7 & 3   # 
 	 n0 / 7 
 (βn)n 

 7 &  
  ) * "
7 	  #  n ≥ θ7 βnβn−1 < 0 6
 # 

n ≥ θ + 17  # βn−1 < 07 
 βn > 0 
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n(n− 1) |βn−1|,
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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  &	 βn
)   *  	  # 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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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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βn+1 − βn = − θ
n− 1(βn − βn−1) − 2θ
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n(n− 1)(n + 1) ,
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 n ≥ n07
βn+1 − βn ≤ − θ
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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k(k − 1) ,
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βn+1 − Φ∞ = −θ γn
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= Φ∞ ln(n) +O (1),
&   @	 
  #  # 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κ′(n− 1)(n − 2) n ≥ 3,
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Σ + 2θS = Ψ∞ + (θ − 3)Σ = 5.
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ln(n)  n→ ∞.
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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 
lim
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(n− 1)(n − 2)




n(n− 1)(n − 2)
= 5 − 2θS.
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= −θ−1 (−5 + Ψ∞ − 3Σ) ,
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(n,m) ∈ N × N.
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θ(θ + 3)




( 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c(x, xi) − c(x, x) =
∫
X
c(x, y)(ν(dy) − δx(dy)). ),*
• γμ(x)    3       # 
  
  	 &    x 3	 
	
  
  	7 & μ(x) ∈ [0, 1] 




    
  
     γ → 0







  	 &    x ' 
  	
   y = x+ h 	

  X 7   	    	33  
 X − x := {y − x : y ∈ X} ⊂ Rk
"
  &7   
:
   
















[ϕ(ν − δx) − ϕ(ν)]
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 n ∈ N∗ 
 x ∈ X *7  
	 #  







  ξθ(x)7 & ξθ(x)    I 
 













, i ≥ 1. )2*
K  E(ξθ) = θ/(1 − exp(−θ))
! "  		
   






G7 & 	   	 #  3 νγ  
     #  	 







 # # 

  
 &  &    
@	
 # 
   (Xn)      
#   
   Y  #

 
  # E(f(Xn)) → E(f(Y )) &
 n→ ∞ # 
 	




 / x ∈ X   γ ∈ (0, 1)7  νγ0 = Nγ0 δx &  N∗!	 




p) <∞ #  p > 1
!"  ) &   0 < t1 < . . . < tn  n	 (ν
γ
t1/γ




	  	  (ζt1 , . . . , ζtn)  ζti = NtiδZti 
 
 (Zt; t ≥ 0)   ! . 











(n− 1)! M(x, dh)
)2*




?   6'' 









1 − e−θ(x) )2,*
   3	 
  )












(n − 1)!M(x, dh) )22*
&    
3   :/ 
 3   #  	
  





6  	 & 7  





   & 
3  
     #  33	 
    C	3
37 &  C	3 3
   33
 
 :/ 
 #  	
 	33	!
 
 6 3 Z    6''  




  τn  n! 	 





  Vn   
   	 	  
 
  ρn )ρ0 = 0  #   
   33	 
   











 #  	33 #  	 νγ·/γ   3 Z
!"  )  






  	   0 	  D(R+,X )  γ → 0   
 (Zt; t ≥
0)  	  Z0 = x   	  #12%"
?  	  

 #  	 νγ·/γ 

  	  33	 

 D Nt  
 6    
  O O  3
6 3# #  & 3 
   3	  '	 
 
!  "    
  





  33     #  C	3   6'' 3 &  
 )2* # 
3 	 	 
7  
    
  @	 





















• X = Rk #  3  
A
• b 




 M(x, ·)  #
1 # 
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(n+ 1)(n − 1)! =




∇2χ(x, x) = e−θ(x)(aλ(x)∇b(x) − aδ(x)∇1c(x, x) + aα(x)∇2c(x, x))
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k≥1 δk(di) ds 6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n−1(s − γρ0,Γ,m, 〈νγρ0 ,1〉δx)
+1{ρ0<τ1, 〈νγρ0 ,1〉≤K, V0=y}p
γ
n−1(s− γρ0,Γ,m, 〈νγρ0 ,1〉δy)
]
+ Pγlδx+δy({ρ0 ≥ τ1} ∩E) + P
γ
lδx+δy
({ρ0 < τ1} ∩ {〈νγρ0 ,1〉 > K} ∩ E)
&
E = {ρn−1 ≤ s/γ < τn, ∃z ∈ Γ : νs/γ = mδz}.
6    #   
   &
 γ → 0 	 # H ,)* 
 
  
   &
 K → +∞ 	
 # # γ ∈ (0, 1) 	 # H ,)*
&7 	  pγn−1(t,Γ,m, kδx) 
  pn−1(t,Γ,m, x)   
  
 #
H 2 %  
@	
 # H  )2*7 # 
 t > 07  #	
 
 s →




 [0, t] L 
 
    
 &  H ,)*7
lim
γ→0









 )-*   	
 #  
 s ∈ [0, t] 
 l ∈ {1, . . . , L}7 # :/ L ≥ 1 6#7
& 
  
 H )* 























 H	; 7      33   
    
  
 )-*7 &   
/ )* 
 
  3# # H 2 
   !"  ) ' 
     







 6 7 & 
   & 
 
 #   &  / T > 0  % ;  # O O  #	
 
 ) 
=>*7 &   & 7 # 
 ε, η > 07    δ > 0 	 
lim sup
γ→0
P(ω′(Sγ , δ) > η) < ε )-*
&  		 # 
 
	  ω′   :
 





    :
  3  
 0 = t0 < t1 < . . . < tr = T #
[0, T ] 	  ti+1 − ti > δ # 
 0 ≤ i ≤ r − 17 








 n ≥ 07
P
γ(ρn+1 − ρn < δ) ≤ Pγ(ρn − τn > δ) + Pγ(τn+1 − τn < 2δ).

 γ → 07  :      H ,)* 
 H )*7 
 
lim sup #  
     
 1 − exp(−βδ)  H )* 
 )*7 &
β := infx∈X β(x) > 0 6#7  H )*7 # 
 ε > 07  /  δ > 0 	

lim sup Pγ(∃n ≥ 0 : ρn+1 − ρn < δ 
 ρn+1 ≤ T ) ≤ ε,
&   3  )-* 
%  	  &
	
 !!   	 !'





  3    ) =A>*      3#  
  3






 #  'F )2-*
#& 
 #  H 3 D!
 
	  #   B 

0 2"    	  	  Zε"  




 Rk×[0, 1]×R+ &   

  	 qε(dh, du, dt) = M̄(h)dhβ̄χ̄dudt/ε27
& β̄ 

















  m(x, ·) # M(x, ·) #

 x ∈ Rk 6



























 χ  	
7  3 
  Aε   	
 @	  








6  H 	 
   &  Pε
? 7  # & 
  Ñε 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 (Ẑεt )ε>0   7 
   
 # (Zε0)ε>0
#& #  	3 
      	
  
 L1
0 $" !	 	" H P0  
 		 
 3 
 # (Pε)ε>0 &
 ε → 0

 D(R+,Rk)7 






# )2-*   &!37   	B  & 7 # 
 ϕ ∈ C2(X )7 	
 P07  3





 D(R+,X )     Ft! 
   (
&  	
 Pε7





    Ft! 
 ' 
 β 
 χ  	




  ϕ ∈ C3b 
 / ϕ ∈ C3b 7 s > 0 
 t > s7 
 
  p  
	 0 ≤ t1 < . . . < tp ≤ s # 










q(wt1 , . . . , wtp)
[








q(wt1 , . . . , wtp)
[
















q(wt1 , . . . , wtp)
[







q(wt1 , . . . , wtp)
[





6 :  #     0  
 M ε,ϕ    Pε! 





 )2*7  
  
  0 &
 ε → 0 6  
    0 &
 ε→ 0  
 Pε 
  P0  
7  




 ε7     0
%   	 #  

   &  /




 q7  Mϕ    P0! 










 @	7 &  3 
3# # 6  











































































eu(u2 − u+ 1) − 1
u2
2
  )* )* #& # &  
  	 
   
  
 )* &    

 
 φn(x) = O(1/n)
@	 
 )* 
  ( 	 
  #  eu(uk−kuk−1+k(k−1)uk−2+. . .+(−1)kk!)
   3    # euuk
 
7 ),* 
  	 #  #  φ1(x) = 1/2c(x, x) = θ(x)/2b(x) 

∀n ≥ 2, (n+ 2)φn+1(x) + (θ(x) − n− 1)φn(x) − θ(x)n− 2
n− 1φn−1(x) = 0.
+	 3 
  @	 
  (n− 1)xn+1 
 	 























πx(u) − φ1(x) − φ2(x)u
u
))







   ),* 
#"	
=>   	 -A '33 
   
  
 *" 8" * ,,P,2
=> 
 	 A /
  8	 ! Q
   R '

=,>  	  %  3   
3 








=2>  	  	 





 0 %    & 0	
  -!A






  	   3  3      
3 
 " 8	" 4	" ) 
 3*
=>   !	 	 " 	 - * 
  8	 :
 
G3 R K&7 & S(
=-> #$ %	 & 	  ?
    
 # 3   3  3  

; %00 ,2!,-
=A> #$ %	 '  	  6 
   # 	 
0 %   

#     3 <" !" 4	" % -!
=>  	 # & !	 2 %33/  
   &3 "
8" 4	" ** !,A






 *" *	" 8" ) 
 3*
2





   R '
7 & S(













 4	 0" !"
0" 8" -!2







8" *	"  ,2!,






=> . ,		 - '  D 
  
 








*	" !"    -!-











  <" *	" 8"  --!,
=> " 	 A,  	   	
	 	" L  N I7
L 
=> " 	 2 8	 :
 !	
	 7	   ;	 =
0	
 8" N # L  I7 L 
=> " (	 & 	  %3  
  
  3  #   
<" 7	" 4	" - -TP-,
=,> '&  	  6 
 
 3 &     & *" *	" 8" )
!,








 33 " 8	" 4	" ) 
 3*









=>   	 '  	  	  6 	 








"  "  )0 ,,!2





  V   7
	  7	 , A!
=A> + !	 	!	 + 	 	.	 + 	 !#& 	 	!	 / . 0
 !		  %3  F










7 '+ )*7 '  

'3  '		 # F
  '  G
7 %7 33 A,!,
2,
=>  !		 - ! / L  N I7 L 
=,> # .		  	*	  %3  





  <" 7	" 4	" - TP,
22
